Stachybotrys atra BP-A produces alkali-resistant and thermostable cellulases.
A cellulose-degrading fungal strain has been isolated from a rotten rag. Morphological characterization and ITS1, 5.8S and ITS2 rDNA sequencing showed that the strain is a new isolate of Stachybotrys atra. The strain secreted high cellulase activity in media supplemented with rice straw. However, cellulases were not produced in glucose-supplemented media. The crude cellulase showed the highest activity on amorphous celluloses such as carboxymethyl cellulose, while activity on crystalline celluloses such as Avicel was lower. The optimal temperature and pH for CMCase activity were 70 degrees C and pH 5 respectively, although a second peak of activity was found at pH 8. Activity was strongly inhibited by Cu(2+), Mn(2+) and Hg(2+). Analysis by SDS-PAGE, isoelectric focusing and zymography showed that the strain secretes a complex cellulase system comprising several enzymes. Most of these enzymes are alkali-resistant CMCases that remained stable at pH 9 and 65 degrees C for at least 1 h. Cellulose binding assays showed notable differences among the CMCases. While some CMCase bands did not bind Avicel, other bands bound to this polymer and were eluted either with NaCl or by boiling with SDS. Analysis by two-dimensional electrophoresis showed that the band eluted by SDS boiling contained at least 4 different polypeptides. The complex set of cellulases produced by the strain, and their activity and stability at alkaline pH and a high temperature indicate that both the isolated strain and the cellulases identified are good candidates for biotechnological applications involving cellulose modification.